Experiment. Three m a t e r i a l s , HASTELLOY Alloy C-276, CARPENTER 20Cb3 a l l o y and 316L s t a i n l e s s s t e e l e i t h e r 50% cold-worked o r annealed f o r 10 min ( a t 1125'C f o r C-276 and 1010°C f o r 20Cb3) were i n v e s t i g a t e d .
The procedure o f t h e i r p r e p a r a t i o n has been described i n d e t a i l elsewhere [ I ] . The samples were c a t h o d i c a l l y charged a t 2Z°C i n an e l e c t r o l y t i c b a t h of 5% H2S04 w i t h 3 mg/l As203 added a s an H-recombi n a t i o n poison. Before t h e t e s t , preliminary charging of 300 ~/ m~ f o r 1 min was applied t o remove any oxide f i l m and then t h e c u r r e n t of i n t e r e s t was a p p l i e d . The 2 charging c u r r e n t v a r i e d from 25 and t o 150 A/m and charging time was 90 min. The measurement of s u r f a c e wave a t t e n u a t i o n was made i n a MATEC system [ I ] . The freque* cy was 6 t o 7 MHz, and round-trip wave t r a n s i t time i n t h e immersed p a r t of t h e samp l e was 12 t o 15 us. The experimental technique involved t h e measurement of change i n a t t e n u a t i o n Aa with a g r e a t accuracy independently of t h e l e v e l of a t t e n u a t i o n .
2. R e s u l t s . -The example of change i n a t t e n u a t i o n during charging i s shown i n Fig.   1 . A t t h e i n s t a n t t h e charging p o t e n t i a l i s a p p l i e d t h e a t t e n u a t i o n decreases drast i c a l l y , then continues t o decrease more slowly. When t h e p o l a r i z a t i o n i s removed a r a p i d i n c r e a s e i n t h e a t t e n u a t i o n cu followed by a slower recovery t o t h e i n i t i a l value i s observed (Fig. 2 ) . The a t t e n u a t i o n i s always observed t o decrease during charging and t o i n c r e a s e during H-desorption, but t h e change i n a a f t e r 90 min.
charging depends on t h e cathodic c u r r e n t d e n s i t y , t h e type of a l l o y and i t s thermal and mechanical treatment (Fig. 3) . : Change i n a t t e n u a t i o n during He l e c t r o l y t i c charging of t h e annealed e g r e s s from cold-worked 20 Cb3. N i a l l o y a t v a r i o u s c u r r e n t d e n s i t i e s . 
t o g e t h e r with a continuous i n c r e a s e i n t o t a l d i s s o l v e d H makes an a n a l y s i s of H-ingress curves, i n c l u d i n g c u r r e n t r e l a -
i n a t t e n u a t i o n a s a f u n c t l o n of c a t h o d i c c u r r e n t d e n s i t y s o , t h e change i n a a f t e r 15 sec o r more f o r v a r i o u s m a t e r i a l s . of H-egress should b e d i r e c t l y due t o t
n d i t i o n s . a i s t h e d i s l o c a t i o n damping i n a sample f r e e of H atoms, and LH, LN, and L a r e t h e mean d i s l o c a t i o n segment l e n g t h s between two H atoms, between two unbreakable p o i n t s , and between two
weak pinning p o i n t s o t h e r t h a n H atcms, r e s p e c t i v e l y .
-.
Now LH = d/Cd [3] where d i s t h e diameter of a metal atom and C i s t h e atom d f r a c t i o n of H atoms near t h e d i s l o c a t i o n core. I f H atoms leave d i s l o c a t i o n s accordi n g t o a general exponential k i n e t i c law [4] then:
where C i s t h e atom f r a c t i o n of H a t d i s l o c a t i o n s a f t e r 90 min of charging, te i s max t h e H-egress time, and T and m a r e t h e constants r e l a t e d t o t h e d e t a i l s of t h e unpinning process [5, 6] .
cr is a sum of a and Aa, t h e l a s t being a measured value a s a function of H-H egress time; thus a combination of Eqns. (1) and (2) [2, 11] , over 1.0 [12] o r even varying with time [13] . Taking i n t o account t h e r e s u l t s of previous a n a l y s i s [14] , i t i s expected t h a t n may be 0.5.
Equation (3) thus becomes:
with Aa = f ( t ) t h e research quantity. I n a d d i t i o n , an upper l i m i t on a. i s t h e a ttenuation measured i n a i r . The t r u e d i s l o c a t i o n damping i s c e r t a i n l y lower than t h a t value, b u t t h e sum of the l o s s a t t h e i n t e r f a c e s o l i d -a i r , of t h e l o s s occurring between transducers and a sample, and of t h e background damping should not be higher than 0.01 t o 0.03 dB/ps [15-201. Thus t h e approximation is a good one.
The experimental d a t a p l o t t e d i n form of Eqn. ( 4 )
a r e shown i n Fig. 4 f o r an assumed value of n = 1/4. As seen, t h e graphs a r e usually s t r a i g h t l i n e s . The same l i n e a r dependence i s observed a t t h e o t h e r extreme value, n = 1/2.
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. A I?' I f t h e unpinning of d i s l o c a t i o n s due t o H e g r e s s dominates t h e behavior of a, then t h e y-i n t e r c e p t s i n Fig. 4 should e q u a l CmaxLc/d. F u r t h e r , i f H pinning-unpirr n i n g c o n t r o l s a, t h e n Cmax should i n c r e a s e w i t h c a t h o d i c c u r r e n t d e n s i t y , i . It h a s been shown [21] i n charging s t u d i e s , t h a t i f i x e s H f u g a c i t y and t h a t H s o l u b i l i t y follows a S i e v e r t ' s law dependence of t h e form, ' max " (Fugacity)' " (ic)1/2. Conseq u e n t l y , i f t h e s e charging s t u d i e s a r e r e l a t e d t o H pinning e f f e c t s , then p l o t s of Cmx Lc/d a g a i n s t (ic)' should y i e l d s t r a i g h t l i n e s . A s can 6 e seen from Fig. 5 ., t h e l i n e a r dependence i s observed f o r t h e e n t i r e s e r i e s of s t a i n l e s s a l l o y s . 
4.
Conclusions: -These experiments show t h a t f o r a range of Fe-and Ni-base stainless a l l o y s i n v a r i o u s themomechanical s t a t e s , s u r f a c e u l t r a s o n i c s p r o v i d e s an exc e l l e n t t o o l f o r t h e s t u d y o f H e n t r y and e g r e s s i n e l e c t r o l y t i c charging. The egress d a t a i n p a r t i c u l a r may b e analyzed i n terms of t h e Granato-Hikata-Liicke theory f o r t h e change i n d i s l o c a t i o n damping which occurs when p i n n i n g s p e c i e s (K atoms i n t h i s case) l e a v e d i s l o c a t i o n atmospheres. F u r t h e r evidence t h a t c a t h o d i c charging can be d i r e c t l y s t u d i e d by t h e s u r f a c e wave technique i s t h e iCh dependence which evolves from t h e d i s l o c a t i o n unpinning a n a l y s i s .
